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Abstract 



A belt-type continuously variable transmission has a drive pulley coupled to an input shaft, a driven 
pulley coupled to an output shaft, a V-belt trained around the drive and driven pulleys, a drive-pulley 
cylinder for varying the pulley width of the drive pulley, and a driven-pulley cylinder for varying the 
pulley width of the driven pulley. The belt-type continuously variable transmission is controlled by a 
control system including a high-pressure regulator valve for producing high-pressure control oil under 
a high control pressure, a low-pressure regulator valve for producing low-pressure control oil under a 
low control pressure which is lower than the high control pressure, a shift valve for selectively 
supplying the high-pressure control oil and the low-pressure control oil to the drive-pulley cylinder and 
the driven-pulley cylinder, and a shift controller for controlling the shift valve to move in a direction to 
eliminate an difference between a target speed ratio control value and a present speed ratio control 
value from a reference position in which an axial thrust force ratio between an axial thrust force 
required to be applied by the drive-pulley cylinder and an axial thrust force required to be applied by 
the driven-pulley cylinder to keep a present speed ratio i constant. 
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■^4 3«W1 1 0 f^607>f>EPL ftU-TVU 
y^F44CCj:0 JiJfflJ It ^ ^ > ^©JffllJE P cc£fF 0 ttl 
To 



[0037] ««W»»*s»*OT«^«l&*s»r 

Jr^K, h -{>t 5^7*-^6 6 

l*j<t^ttJ8l 1 3&ftL,X\+b-l>*?*l>-2JW7 

tc« % »Jt^^5r?-5tt:tttrh-ttEEPpt*s«i»3ti 

ttOFFT, 0«E#^< tc££Cft#ON£&£. 10 
[003 8 ] ^>f>HPl ttffiSgl 1 Og^/rU^r. 

P OFF 

R OFF 

N OFF 

D ON 

S ON 

L ON 

[004 0] «±©«fc 9 tc«tessnfc«fn««cc 20 

U-)W*)17'7 0(D';^7Vt/^YK71 ^©ii««St 

[0 0 4 1 ] ccDMSccteivctt, £T\ xn*F;uii§ 

Jg-fe>1^3 8fC<fc9x>^>ENG©XP » h^m&e 
xh*m&WL*). Ml^3(pIK*b>-9-3 5. 36, 3 7 

K^^^ffJ^- UlpJ^Ndr ( = x>^>[g]feNe 30 
a) , FV^>WJ^-U@KNdn*5cfcCX»3EV*S*ffi 
£ (Xf-^'S 1 ) o 

[0 04 2]*fc, X^^7*S2 0Cjt^ C<D±5K:l, 
TB«x>^>|p|fe»Neo*&ST£. CCDg^x>^ 

iBts^nn^cD-c, co^ya>6±ie<D<fc5Km& 

«ofcxa 9 h-rt/HK0th*5J:V*ilVCc»j£-r-5B« 
x>^>0^StNeo?:^tilLT^-r^o 0 5 40 

ttc^v^m l ow^jcfcc^T o p te&mtb&mj<tej:zfm 

[0 043 ]^lt, ^f*^^S3CC*5lir, @^x> 
2»EWE»NeoiS|x>^>HK»Neai©fflaAN e 
(=Neo-Nea) flU t<Dd^ANe£ 

i>mtibtitci><D&mM±uxm<<>t>tiz>a ft*>\ ceo 50 
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TteP, R, N. D, S, L(D6{ig*>5&0, CODigft 

ftgtfijfcDT, ^x^r;u^^b^4 6coxy , -jb4 7« 

[0039] *y'-)V4i (D&mtmmm? ? v *2 5 



OF F 
ON 
OFF 
OF F 
OF F 
OF F 
tc*>l>Ty:x>>^ 



Hx > ^ > |g|£& N eatf Iff 1 



1 <£E 

[0 04 4] 3e>K, X^^^S40C*$l>-C, ±fS<E><fc 

>ffJ^-y@(ENdh*>63Sa£©^iSl:b i a ( = Ndr/Nd 
n) £?g#T<£ 0 fit, Xf ^^S5CCfet*T, CCD 

^^wj^y >#i 4 ^6^1/ f i s dcimz. mm 

jjQdrt F r ;^>ffliJ->y b 1 5 CC^JD^. 

£ ^ SrttJffcto Qdnt omtkMb r a*«5£T S. 
[0 04 5 ] *UHA«*KV^<JI/ Fsa»aaia««:o 

h<DX y 9 7TKIf«c»-rs*»S*) 1 . 3<om£ 

^ilJt i = 2 . 0 <Ot ZlcmtklJttr jP(»2 l . 0 
<L&£. "T5:*>%, F7-Y^I9J^y>^l 4^^^ F 
1 5CCftI^LS^*«l«*Qdrt F U ^>WJ^ y > ^ 1 9 
3^6^ h 1 5Kttlx^-<#$fi«*Qdn<h^o^<h# 
«C % ^atfc i «««2. 0<h^€>o 
[0 04 6 ] ^f-; 5(C*JCir», 16 ^"^59^ 
^6, ^co^iitbi a^cM^T^IfiJi^ibra^^^ 
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ttr a(£ 1 . 0 X$> *) , mtE<D&&ik i aft* 1 . 0 X&h, 
W«t*tkra«l. 4T?**. COcfc^iCLtS* 

[0047]^t 4 *f-?:/S 6Kit^ ffil/fa 
u-*^;l/^5 5«c<t»3gWISti*]B«l»EEPHi, <£ 
EU^U-^a';^5 7CC<tORje3*ii(SWI»EEP 
Li iftSTSo 06 tC^-T J: 5 CC, Salt i ftn*JB« 
H (mo. 5-2. 5<D®B) *C*S«^6CW % NfltA 

Jtrwatfi. oteLLT**). F^r/m^-yoi** 

*Qdr# F 'J y (DWira^QdnJ: < & 

[0 048 ] C<Dtcit>. t<Dft*9ffiJBEPL«\ SC 
PL = (SfxTinXcosa) / ( 2 RdrX judnx Sdn) 

mi. 3gK©flwawe3tis> 

Tin: A^Wh;U^ 

a : ? - yMDOflWA (H 1 ««) 

Rdr: K^^^«^-y-^O^^h©«»»*S5 

Mdn: Fy^>«^-yi^hi©ilW()H» 

Sdn: FU^>«vy>y*©*£EBBi 

[0 049]-^ K*JSPffiPrti. c<D<t^tcur{s 

ffHjffiJJE P L#ft £ £ t H 7 <Z>HH*0> 6 g IftW CC** * £ . 
rfctofc. tSUmEEPdtfi±tBA (2) tej:9:#:tf>6ft 

•BEPL*«ff6n*J:5«C, ]SffiSE=i> hu-A"W? 

50©y^7vu^^K5i cDamftma^ft sti 

BE P 2ttiSffi U U - £ >W7 5 5 8C £ tlX *5 

cncctOf^OmShSWWItBIBEPHli, {SflMWE 
PLCc*TLTH7(DB8«<!:«:SJ:5«:ftoTl^. 

[0 0 5 0 ] CO^^CCl/TKWffllEEPHteJiaflSSWJISP 
£EPuW***4. Cft6MfrJffiIEEPH, PlWS/7 Fz< 
;^6 0t^l/tF7^ <fc C>* F y y > # 

14, 1 9tC«i|£;*ft£Jg^C<ZX 0© 
x fd-^s p tw^y>yi 4, 1 9Ct«if&£*i£?ft 
EPdr, Pch<b(DKI^H8©«fc^K:5c*S. fCt, 
Xf 7CCit<^ Xf y7'S 5 &C*>(,>r&^£:h/c 

[0 0 5 1 ] CcDS^fi^rtS, 08&C*Vrj:*>K:, F 
7^^ffliJ^y>^l 4<£>ffii ( F^^ttEE) ttPdr 

(dt\ Fy^>w^y>y i 9(DttBE ( Fy^>tt 

)E) «Pdna)"C^>^>o Mv"j>^l 4, 1 9<DS!Effi 

«£^ft^ftSdr, scht-rst. w^y>yi 4. 1 

9^6»D*>Sfifc«I^Qdr. Qdnte. 
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Qdr=PdrXSdr 
Qdn= PdnXSdn 

COi*©ttfl|*Jtra=Qdr/Qclnib«:*. 

spa)***), cn^sigfi^i-r^o 

[0 0 5 2 ] **>\ lBftWPffiPHteJ:UflB«lfflI)EPi*sffi 
0 8CDM^«i&ST'#, fio^iihb i atC<D 
aaJt i a*a«^*l*«*Jtrai(DH*ttia6<Z>J:5 

10 fiPEPLSCC^atb i atuy F^^l/^6 0<DX Fn-^ 
S p £©M^* J P#K5&to< C C<Dtctb, 

fi*«PffiPL4*«»**i, ^*y*6Cti6«c*tt6r 
3tC*JlirSISLL/ciB^ ( = K • (Neo-Nea) ) 

zx^mfflwmz&#>z> 0 ^lt, c <z>sa*jfSHB*fw 
20 ur, f^> ha-jw^7 ocoy-r-r 

vb-z-f F7 1 ^©awwfflteffs. cn^cto, 

x>^>I§HESStNea^f#6n-5fi[a^**. CCDtcXb. 

[0054] JMiosasiHapffi*^-*-* ^ p-«, 0 

^>BK«KNeo9^6Xx>^>B»NeaASKD64ir 
i>y>§®fi^ANe (Neo-Nea) jPSIffSft. 

cntcy^r >K*«D6n^ (^o^b i ) „ torn 
( = KxANe) fc^uvt&zfrhvmw&mm^ 
ma*. 6 tix xammm m>m&> 6n h 0 
[0055] ccD^muwm^m^x^mmm^u 
stis©r*S3». c6«a»ofai««««j*fi#«ms 
40 B4**or*$o. y^*-^i9:S8**tc*5C>T»c©«j 

ttfi f»fiSB 4^6 LOWi^- Ffi^W^X >T 

^Bi *6©«HBHt#*aroT*&*i. «afcm^» 

«»B4*6LOWH3e*-Ffll-WlH*Sti44. 
jft^-T ^^B5«LOWS«»6ffS (^P^B3) fflU 

[0056] ^P'^B6 6C*$C^r«, ^Jfe^ A 

5&%mvi2ftxm%tiz^&mwm^cm^x7i5{& 

50 E3>hP-;MJl/y5 0O'J^77l/y>{ F5 lOI 
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F y 7 , >ffli|7"- y 1 1 . 16 ©-> y > l 4 , i9rt 

-e©,^. Hi>^>0e^Nea*^b-r53!)5. C©^ 
< b?* ©H i > 5? >HfeS[ N ea£ ffl t >T £3010 3 

[005 7] fcte, rfxx y \ icis^XltfmAN e 

ofrtfc&P (JtW $"J©-c*-5*5, c©SB#tc*si,>r. 

P I 3HJ®. P I Dfljffll^tfo-Cfeat*. 
[0 05 8] «±^L//cS3i*0©tC*jl,>rffl«,>fc^ 

[0059] i. nLmsK&mvo^h mr. ^iv 

I8£jl« (KTF. CVTifiifS) ^XfAt?tt7'-'J 
©$iiB££*SC<hKJ:^r^#&3*i-5. HKiIfffl 

■c« . c © y- y 3t*i«teiBc <t 9 3hjw s n & c i #^ 
m. mm^m^y- y ©}£*?*<»:© <t 5 ccwsrrti 

mmmom-f- y ©fti^ibcco^-r ^+#hj6*>w: 3 

Y^zfn ;>i'$-{7'V^h«:Il>fcCVTt'b. 
2 ~3©? - - ©Jfc*7Wfl»&i& * tela 6 fret 3 hoo* £ 

[ 0 0 6 0 ] #W£!-Ctt. W?L3^^JH^Uh©Sm 
tfc«-T©IEttfl(J*j J: O'fiOidJ^- y <h h jv 9 © 

H^jH^^cBj^^cc-r-siifetc cne>©K^cc 

ffil^cC VTKWt 47"- yj£a3W*£«V'<;b r £fi§ 
^fcCVT6cW^)-C*^«riSj^4. 3 JcStf.^ 
■CO^- 'JIUMtr *1S6C <h#r#£Slfl§3;£:£si> 

[0 06 1 ] 2 . 

2. 1 ffba^a^ISV^hiCVT 
#$F5E"CM:, ^fSS^V-^Jl/ h i LTVan Doorne's Trans 
nrissiefitCi'J a^fflCVT{CP3^$^A:^ H0: 
Q dn = TinCOSa 
2/lRdr 

[0 06 6] CCt\ a«^JUh©V^©l/2. Rdr 

«|gsww^- y ©f v y«^p 9/~f- y 
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* 0 Oil) £flH>/c. C©^;U r 1 0 01* (X?- 
;u) y>2M 0 1 <t vr^^SMfrr-S ^ 
P** 1 0 2fC J: OfilfiKSnr JlHtCfflt^c-ZP 

0 2 ©StBg^f ££0 1 2 CCTjVT. y > y 1 0 1 
«, $^J0. 2mm©«ilT. 1 1 &mti&t>Ztitci><D 
Sr. £6lff^Utl>5. 
[ 0 0 6 2 ] 2 . 2 
HI 3CC^MV-^;Uh 1 0 0$m>fcCVTsilgI5: 

10 i>*^K)ffl7"-y}tt^Qctr. Qdn£-^X., Zf- y flME&g 
{bSitS,, SettWJ^- y«P- F-bJH 1 l^ltl 

^gn-cfco, 2o©y-yra(cgb<5S^j c/-y*toB 

^Fs) «riJ3e-r.5Ct36*-r*4. «MjfcH8«&*-*l 
1 OfCcfc^A-S. S * ©^^frr C V T ©Skills 
B#©|g«iffiiJteJ;?>'fie«)MJ^'- y Jt^jQdr Qdri&zr?- 

y*HWjFs**jj£-ra. cct, *ajtw: 
i =mmmy- vasa/sawii^- y@^ 

-C^«§tiS„ hiUi'Jtria&XSC-CjeaStiS. 
20 ^fcfrQdn©&£T■r^9££D&Kf?^.>^^'Tr• ) 

[0063] «t©#»cj: K>mm<Dgitt'e<»mm&ft 
( 1 ) mjEomft v^fi r ccjtjc-rasettui^- y 

ttWjQdn&i***. 

( 2 ) 3f^©^jltb i . FJU^ibr «fc ^CcfgttliJ 

^- y«i^«:pgB-r*„ 

fc. JEffJHR-rtt^^ hSil*^n^n^j 1 . 1 mo 1 

2. 2/sec (i=0. 5©B#. IgSWBJ^"- y *««<a 
30 1 5 0*i«tC/3 0 0 r pm. ) t <fc 5 (C*- ^©IH 

fc£pg5 L/c, isaielfe-csilgstiiij^*" y ©[ilfe^i-^ 
TtKDgifr'C fc — « o T BH»*ff fc. 
[006 4] 3 . H.H^*i«fcO'#^ 

3. 1 S^iitbi {C*jW4^-yftt*tbQdr/Qdn<b 
hJl/^J:br©M^ 

114~I18(C, re^rA^Tr ?rv^^y-$«:^ 
jttb i = 2 (L ow~0. 5 (High) ~€<Dy'— 'J 
^3J:bQdr/Qdn(CS.i3;-r h Jbi> bt r ©Klg^^-r. C C 

-c. ^-^^s^cc^s. pswF^^Tr tummy 

[0 065] 
c [fitl ] 

( I ) 

r «Qdnife^f£;-rS. ^gBT^^cfc^CC. CVT 
T-k£-e©*H4£iFiI-r£©{C h;U^l:b©f^*5 0(C h ^ ^ 
->a>^^[ (Traction coefficient) A ( = Tr/F 
50 s. Fs: 7--y|AP B W) t3&5^U 0 C© 
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Ctlh<om^h^Rht^^^^C. Qdr/Qdn- r 

o. scorns, ^Mrffeco^cfcOfiicD^i^gSo 

[0 0 67 ] ^Cj^/cJ; C^no^iIJ:LCC4o^ 

p 

"2" = N sin a±F r cos a 
q = N cos a+F r sin a 

[0072] * t?-vffi<Dm&yim<DmvmM ★ [0073] 
mc^ur F\mfa<DmvBmmmz utt-rti&F & [^4] 

F r - /x r N 
F t =/*t N 
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e r t6<7)fiE3fc(D (3' ASSESS) V^;U h £*tm<h Ofc 

[0 06 8] Qdr/Qdn- rH^«Sl*a2*CDjfnft^ 
o w^6M iddle range tcfcl^r {X^CD&fa 

—fcXhZ> 0 jfe&^B^CDQdr/Qcfri ( = Q0dr/QOdn) 

t}*m? 0 &&mt}Fx&y'-v±x<Dmnm&Bmji 

Tr/R (R : £*>hfr—-fi<D7-*) • f^fRS) <b 

[0 0 6 9] 
[&2] 

(2) 



[0 0 7 1] 
[A3] 

(3) 



(4) 



[0 07 4 ] /c/cl, 
[0 0 7 5 ] 



* [«5] 



(5) 



C 0 0 7 6 ] ©MG&#4>£. < . 7u y V/ 

fttfFr«/Ns<ft£„ Lrt>U -«iCtta=l 1' S 

q = N 

[0 07 8 ] .* mi] 

[0 07 9 ] * 

Q= k9 0 



[0077] 
[»6] 



(6) 



(7) 



n#— 3£©*§J^ u t#*£ <%0F r*i/J>S < £c ~> X l> 



50 



So 

[0 08 0] il*M©iS-^{Ct 7"- K RS^lSjCCttgS 
0 dr. 0 dn©it£ l/TXSt^x. 6*1*. 
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[0 08 1] 



Pdr _ tOna+/Xdn 



(10) 

* * [»8] 
ton a j9<jr 
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(8 ) 



[0 08 2 ] C CX\ Mdr\ udnte^ft^ftigBMDL fi£ 

■MB:/- y r<D:/u ? y ncctt< ^S^ifcr* 

»*»*«Ct». H2 Ott^aJt i <bQ0dr/Q0dnCDH8{& 
£Otf>To H*. B6Br^3*i4ft««3: (8) KJ;^ 
X&ttbtc. OttH»flir*4. ft#r«Aidr= Mdn<h 
O/Co tt»IS*i*iilS**H:^4i. W-fcrfe i coif 
tti^QOdr/QOdn^a-r^fti'. SttWKltt— S 

[ o o 8 3 ] s: ( 8 ) «c<t oriaws*i wiws**-- 
»Cfi»*ffl^awntttt6ac». 02 ittH5t?«ff<6 

J:bMdr/Mdn<t^SJ:b i i - 1 <D»&fC 

usaoiiwsi^ 2 oot'- y rjHMMBbms 

<fc Z<OZttii>h. i>l. 

[0 08 4] 02 2 *C V ffl^ISv^l/hCVT 

[0 0 8 8 ] i&S. 1MWB:/- y P^B<DS 
3»iEff«Vsdr= (Rdr+d) codrr-^^6tl^ 0 
fPJiCD^^f5j^tCVsdn= (Rdn+d) a)dn<!:&:9. 2 

deal pitch c i r c 1 e F^B** 

Vs.dr (Rdrj; <J) 



a-bfKSidel) -CttBEIB^^LTC^. — 
&c-dffl (Side 2) r«. :/a vtmitm 
Rtfr ^n3r^nccEE»*«»^ai». 02 

tc, ^Jt<fc£»HI/*©*#SCCj:oTttS i d e 

[0085] Ideal pitch line ±Ti£ 

JSBKJi. ^a?^£^-yaWtQ«r<s«pT5. - 
y>^<t:/u*£<E>Jgfttffi <*F->UB> «H1 3CC 

T'CDE 1 a s t i c s 1 i p tt#S«:/J>>3 l><b#*. 6 
20 ft, ^<Di!£^ Idealpi tch line 

££-?r, ^"-y^4 3 "C«CCDp itch 1 i n e CC© 

ot^o * y iH*Lr auftLrc^iima-r 
[0086] mmm*5£vftabm7~ youAOPfc** 

[0 08 7] 

[«g] 

30 

-V b /R dn ( 9 ) 



ft£ e 

[0 0 8 9] 
[Rl 0] 



V s .dr (Rdn-^-T-) 



(IO) 



[0 0 9 0 ] ±SKcfctlfc£, i < ir«Vsdr<"CS£S& 

mvmmm^ < & i > 1 r raniffij#« < & 

&o -e^jiiK^y>^C0E i a s t i c s 1 i pCC 
<£oT^$J3ft£ffi<fc^£^t*£<, 
0>y--*)tp<D7Uy ^-y-KJUHT'y>^«S I idin 

g s i i p-&?4*t#&ti a ccoti^ y>y/^a 
**ffl©BE©»#ffi©>hsc^ -ra*>%. 

JS<(D/h3(r^-yT'y>y<DS 1 iding s 1 i 
p3^tacS<b^x.4(D^B*S , C**. ffiot, i > 1 CD 



a-bM©y>^5R*»«)**flW5R*T2, c- 
d mx »SS 0 «5R#T it tt * C <fc *Jffl3h5. 
[0 09 1 ]-*, i < l<D»^ttH2 4©J:5ltfiMfr 

«Jr»o. y>^t^-y<w»o*6***4, fi^Sbffl 

SEot, Side l©y>y5fcb*5«SOffJ»* 
Tx Side 2r«^^^fflJ5g^T24^-5C<b^ 
50 fi^tl^e ^miti ffi i > 1CDI2 3tt*5l>T. (St h 
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Tl, T2#£D*C4ttSfc>*mftl> 0 CCD 
£*rttC©»J>y©5R*2l (T1-T2) cctojatK* 

±h;t^#£*i2ft*t4ccft^ n&tDjjG&ktirt* 
j»r*. c©»*a*fTftffii/^5/c«). *tfiw*. <s 

fiflrcttS 1 d e 2ffiijr^n 9 EM* 
EtfftCfttfhKfti&S:^ ftffifftttf'£t£S i d e 2 

t*tfS i de UH-CE^D, CtiCCiO h 

[0 09 2] T1-T2 <D*#S«S 1 iding s 

1 i P^CJ: VrnZZt^ithftZ* T&tofe, y>^# 
Sliding slip LX^Z>y'-)W<fr b^£* 

T-T 2 -T, +E 

[0 094] 0 14-01 8(C*JC*r. ^iIJt#m> 
( i < 1 ) J#^U*raVh2t>4C3r<DQdr/QdnO 
?l&i>#4>&l>. -tOUS*. r©J£tMEfflT*Qdr/QdnW: 

fcQdr/Qdn i <D^4*«ti#inrr*. ^i£Jt 

^tl^C5t, Qdr/Qdn- r B8»««lta 2 *©Sf 
*ifcW*iMir«Sft*C4*»6* Ch6©SL**««c 

6ft* 0 £/c v i = 1 ^mCCQdr/Qdn- rWctf 

ft*use>*i*#, ccom&bficDmmmsitmtt&m 

^d 9^, 7 i y > yn©B«&*ofil«i© 
B?tff#M£n* 0 

[009 5 ] ^CtC, Qdr/Qdn- r KHSCC&tf-r y 
0IH»©aj»*«B*-rS. H25-H27B^-»JIK 
ifc£^/t<t^©Qdr/Qdn- r H^£r i = 2 , 1 , 
0. BGCOHTttCTo mWb)l^Tr «7 6. 4 Nm 

hi^il) £^AT&Qdr/Qdn- r m%K3Ht 

«^Cfc. i = 2 4 1 r»(g« ( 1 5 0, 3 00 rp 
m. ) tMM (3 0 0 0 r pm. ) <Dai>R4>ftl>. S 
6 Cc , h Jl/ ^ Jt ^UiC6t- ttleHESfc #Kft otfc 
:/-y**tb««Ul>. i = 0. 5©»^cc« 

2 o<DEHSa«-C, *SJAl> r 6D®ar QdiV Qdn- r BS 

fluc&PB&eti*. coxautrtiiRao^w. hi; 

rtC*fLrQdr/Qdn«/h3< tt*. 
[0 0 9 6 ] 0 2 8« hJU^ttr = 0. 7 7CCtett*^ 
iStfc i <b^-«;«l*J:kQdr/Qdn(DB8«*^f. Qdr/ 
Qdni i <DM«tt«ai*CDflJS-C*3*lS. L^U, 
SittbPi ^0. 8 4^SC>««rttf s -*©M^ofr 
aW/C* < tt*4 4 fcK«^4?raiSET^ja&^ 
* e BBICD»&, Qdr/Qdn«(Sii«tt>^#l*ffi*^L/ 
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*tt##*0O4-r*l«. Ti/T2= e /ii (9 o (tctcU. 
Tl>T2) 4ft*. 2^-'JWD-^C!)K' K;U 

ffi««ilK*ttfiSf*«fisai3tiftc^»^«:fe^i;*. U 

>MIHJ*«T1=>T2 T2=>Tl) 4ft*C 

4*6. Sliding s 1 i p "T *WJCD^"- »J±"C 

*«cc«ory>y«c»*^t**feD*. si i 
ding s 1 i p bftc^{SlcD^- i ;±rt^wtc »; 

>^CCE 1 a s t i c s 1 i ptC±*«##ffia*£D 

10 *„ ea*E«*a:r^iL6*i*. 

[0 09 3] 

tain 

(II) 

fcf£. i ©^4*K*CC)t9ft|««<ftO, ffi3l<fc9Q 
dr/Qdn<£fif;&VJ\£ < ft* e ftfc, tf6o#©**3S: 
2 0 00 r pm. ^±ttti^0. 8t^>Q 
dr/Qdn6ca«-rHR»©|»«^ft < ft * 4«*.* 0 
20 [ 0 0 9 7 ] 3 . 2 |gS{lWJRO'SeS6ffl'J^- 'J «t*Qd 
r\ Qdn4 ^>3 >£fc£fcACD|!B(& 

fc: <fc 0»fflB3ti*»^*^C^ G e r b e r t 6tt=i A 
^ h tffll^fcCV T **t*4 LTW*CDBB«*ffllftW 
te##*t*#*fTo*rc>* 0 y**&cWUTfcJ:«* 
KM><o*<D^lf&> «i«*ffliis*irc^*. Ki 

m6«#«V^h*«C^cCVT©««)B«fSrK^r 
V«6*<0RI««Ge r b e r t <DSil4 <fc < — SrT* 4 

30 a^Ti>*. fc/cU |g86WJ7-y4SaftM^-yra 
9 - u ^ ccajRT*£*** 

* 0 *W38rt^-»;jiy3 4Hi*cc^-y(»iHI*Fsfe 

ajffiOT^*©t?*^-yj|t*, Qdr. QdnSrh^v' 

[0 09 8 ] 02 9-03 lte^iltbi =2, 1,0. 
5&COl>T, Qdr\ Qdn- AW^t 0 CCDUBf^CCfc 

c^r tt, 025-027 ©*b^«±ki y mm<D& 
mm< S6n* 0 fi^istt^ ( i = 0 . 5 ) -emm 
«^-y**Pdrcc % i^iiit ( i = 2) r«fieab»J^ 

40 -yjft^Qclh(C@lK»(D^»&^tl*. i = lt?WPS^ 

-y«Wfc^-yH««©iw#ft6n*. ^-y«* 
{caa-rsHE-r 5 ofe««d^r l t«^<D h ^ ^ ^> a > 

«H»«CC|B6ftC^ CVT©IWffll©«^[*6***4. 

c cd J: *> cc 7'- y jt^j^ h ~> >? is 3 >«ftrsaiT * c 
4»W*)rftCi<fc^«:stoti*. 

[0 0 9 9] 03 2-0 3 4^Ge r be r t CDfflt&CC 
<t05R«>/cA4S.^-yiS^C0B8»t?** o 
?:0. 06. 0. 09, 0. 1 2 4SttfcS J5«f« 
»*^fcS-l*tl«A- (Qdr, Qdn ) ffligl«0*», ± 
50 Ttc^ttr*. S+fftg»*H2 9-H3 1<DKIMS*4 



(12) 
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/M</idn=0. 4gK<t*4itf*#*4. i = 

0. 5r«Mdr^0. 0 6, jLtdn=0. 0 7it^S 

*ottfitttt*a#, ^UhHaW*2. 2m/secil 

0 0 10 
[0 1 0 0] 4. £BV^^*^/cCVTCr>:A-'J 

Gerbert <Dlir«7 - y rpr©'*;!/ hO^S^ 

[0101] S3 5«Qdr/Qdn- r«H±tC^a * h 
UcGe r b e r t <DHiMS**7iVr. SEaUt#*#t> 

M#n*. Qdr/Qdn- r Ba^rSfnft^-Sfitg© r *S* 

Qdn _ COt(a + /j){gdn- <f>) 
F s " 4 

, sin a 



3 6&c, 



^13^6- 1 1 7 530 
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[0 102]i36r{t h;U*J:tr=0. 5, 0. 7 
5, 0. 9 5tCOt»rH3 5*»6*«?)/cQdr/Qdn- i 
HH$*L«>-r. H3 5£JtR?S£B«>ttJ:9K:. Qdr 
/Qdn- i BH^tC^l^rWi'O^iiJt i CC4>*z= 0. 1 
»tGe r b e r t©fflift*>6f# 6*1 S 

mW^Cjz^BM^^MLX^rji^G e r b e r t CDJi 

[0103] CCtlt «(DV^ hSCVTW- 

';*#5S*«heu *^iv^hcvT©7-';i* 

SbXfrZ. Ge r b e r t fflttt?tt#nlit8l«^- U © 

ii/c^B^i^ts^gs^gici< c turn 

T\ ccni$e«HW^-y**Olt»Cc«M i loiu 
IB«ifflfHc«Woo 1 ey©a*ffl^5. <e*ae> 

[0 10 4] 
[»12] 



(1 . x)+ cosa x 



2^ 



(12) 



p = tan 1 /x 



[0105] 



Qdr _ COt(a+/3)fl dr 



385 * 



(1-rX) 



1 3 ] 



(13) 



R dr 



[0106] mf£<DfflWXte. **7Lhtltd£mk i . ft 
^e^h^U^Tr fc<fctf h Jl^Jtr K»UTQdr/Qd 

©H«**lBm«:f|«3ft*£*^*S. SHSitifcitf 
H«ffi«*/3&^iL6titi«, S(12) ( ( 1 3 ) Tco 
t(a+p> , 0dr, 0dntt^»<t&S. t£oT. Si 
(13) ttA*Col>T#8tf&<!:&£. ^*i$>x.> S (1 
2) % (13) ^6. Fs*5<fctfA*iB*U S»*» 



50 



T'QdrVQdn- i BBffi**&* C S/c, 
Qdr/Qdn* i rSStca^-TSCifeltL^. Qdr/ 
Qdn- i BB^«:SS«cJBr3R«)4fc«)CC«, < 1 2 ) 

[0107] CCt, S ( 1 2) CD<MC&gT£o 03 
7, 38BIn (1+A)/(1-A) iA <OM%*m 
To H*>e>9W>tt«fc3K:* A = 0-lt In (1 + 
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jusgft c v t s n & «^»ta£ < mm •» r & n ^ 

tttTO. 5<r^0. 9 5ggTA5. C©t§^. 
0. 25<A^0. 4 5i&5, COcfc^tCAAS^ti® 
H-C« In ( 1 +A) / ( 1- A) i ACDH^il^-C* 

£ % siaa_ (ax+b) 

[0109]S(14) SrSC ( 1 2 ) CcftAU ^ ( 1 
3) tMsLbrmiHt, Qdr/Qch- i Mfa&^Mlt i 

fc/£(/. JiAZ:^g^5:e?<ii?iTAK:KU-C2^10 
Qdr_ 
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[0108] 



[Stl4] 



[0 1 10] 

mi 5] 



= f(i,r) 



Qdn 



[oiin cct, mmminit^mit i , h-u^tb 
ismo. i msimmenrc^. r = o. mc-o^ 

r. ( 1 5 ) £ffl(,>TQdr/Qdn- i H8&£jfci6/c;!£ 
^€03 9 tCffifS-C^-r. E&Cj:ii«. i = 1 £©-ea> 

rsc <i 5) icjzhitntemmm&gkt-mLtj:^. 

i < 1 •CBQdr/'Qdn©it@item«SlifefgmJ: f 3/h§ < 

i > 1 -CiiASK 
[0 1 1 2 ] St ( 1 5) (C^tit*. mmHRtf#^3 < 
£Q dr/Q dr**/f*3 < tt 0 . At < fctl Q dr* 



(14) 



(15) 



1 ©*§-£. AST - - yffiij-c Idle arc tm^t 
u Z^&tt i ©W$u m>&A*i&;£. i > l ©JS^ti 

20 m§h®\7'- <) (Dmtttupi e = e dr-cc i < i ©*§-&« 
mhmy'- wmattvft e = e ^cm^-r^hcot l 

[0113] 

mi 6] 



i > i 



0dn(i) 

[0114] giStt(CJ:SJia»W©«S^©|fcE*tT 
o-C^/cQdr/Qdn- i H<&£H3 9 KHijgrC L/tf> 

#JI6tl> 5$ ( 1 5) . ( 1 6) CCioTQdr/Qdri- 

&*r c©l3 9 tcm-ria^*Wii5©^jl$iJffli«:*si»r 
«WP«80e©fc«>R:ffl(r»fcBI 6 ©MOfrC**,, 
[0115] 5 . i&m 

l». «T©ISSft*»fc. ( 1 ) S»tb i = 2 ~ 0 . 5 

©sea-?. h )i*im®my- o mxicnm-r 

•5. 

ST-C^T'-'Jftl^bQdr/'Qdni h ;H^J:b r i©M^ 

r^0. 5r{iQdr/Qdn«{JtS— 5£-C&£„ i #SA# 
t-^ti^Ctt. Qdr/Qdn- rM^«2*©Jffnft*^it 

( 3 ) Qdr/Qdn- r ffl%lCR&-?zf- V [5IK&©fJ« 

ttfiaaewr urn & *i & t » a«. saae*^*^ u is 



i <l 



( 16) 



30 ( 4 ) h ;U ?tb r ^ 0 . 5 ©M*£T'«, aSibi 7*- V 

ft3„ i^0. 8&L±-eimft$«D§ZWfo'J>ti:^. HSM 
ISR-Ctt. i^0. 8-CQdr/Q*i©A*5«<E@l£^[ 
©£#£9^3 <& -5. 

(5) y-vrn?}* hz>?isB>m%ix$:m^x:m-tt 

rber t ©Sl&iJcttWJC— §CT -5 fc©©. ^fifi^CC 

— ^^^tc^itmrnmy'- y . ^ttPi^'- y &c-u> 

40 

(6) fi£3fc©V-<;U hCVT©T*-y«l^^iEb. 

mute ^mm^amm^t^^-m^mu. wi,m 
stiv^;i/ 1- ^ffli^ccvT©/- yjtt**m«-5>© 

[0116] 

[#6HJ©^J*] tUtl^HJOfci^tC. ^^ccint*. 

k y ^>fflijoj«»^- y <b©r^tcv-t;u -si <t 

50 fe(c. K7-<-/ffRI67--y©7--yiH|5Sffl©K^^ 



(14) 

25 

-/Mis >)>?t. F ^> fflJoJld v'- ')<Dy'— y ffisfe 
ffl© F ') 7>mtsV i§Wl/tJS^;b h^tsisse 

fflTiiSJEU*'^ JW7i:, C©i^WfflEEPHJ:9 

v - Z><>\> yt . MEfWgpttfe J: O'ffiHftiJDtt^By 
IS F 7 ^»J-> 'J > ^*i<t: XJ- F 'J :/>fflih> 'J > ») 
MT«*&t5->7 hz-OU^i. c©->? h^U:/©^ 

®g:ii^©»^?:^L.-C*5 0 . Cffl->7 h a> h 10 

Cts&Sft F^-f ^flUf 'J > #©fi&fiyjQdr£ F 'J ^>{IJ 
i")>ff<DimfjQ<lnt<Dtt (Wt^ib) T=Qdr/Q 

[0117] fcfc. v-^U h t L-Ttt. ^gt©&f|gS|£ 
K^^7'ffliJ*jJ:0*F , ;7'>fflJpIlii7"-ur t aK:^8f 20 

[0 118] «±©J:5Jtc*ll»*aiK:J:»)SCawaD*tf 
S&stjtfT t, fc»£K.ii*S£ 3 ft SIAJS^ib r = Q dr/Q 

dni & •& > 7 f ;-ou ^©aa^a^ifpswas <t u tts 

3„ -e^T. C©S»fP»fiLg*s6,^jSgeiffii^ 
3WW»3*iSfc«>. SGlH»6«F©*iQc6t?Bajiattt« 30 

tcte^-t €> . ym*s f y ^m^- y ©f«g 

;u^<4B*^f3»(5iS<b ur^jffli-rs©-c. 

c ©<nm#*s t, > <t # cc tt-sMicgzmitz m mmia&i 

H. 0K£*W3 < £c£K:L/c#oTi<l»o < 0 <t^ill:b£ 

< £3i&!9P Srff 9 C i *J"C * S . 40 

[0 1 ] *IW!fc«S«»*K*W.t/fcV'<rt, h^CftRlS 
^ti^Tr*^ f->0-C£>£„ 
[0 2] *^BJK^SflJ@)^g^-rttfflHl88S-C*> 

[S3] *^tc^S*J^*|g*m-rtt)Ell880-C* 

[04] C©*J«S!tCJ:SSlliaiF*9S?:SR-r7n-? + 

[0 5] C©W»Kffll>6tt5B«i>^:/ia<E*£* 50 
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iixa^ h^ugiai©Bg^m-r^77-c*s„ 
[@6] ccsiliaitcfflt^ns^milfiJi^tbi©^ 

%^zT^tf"yy 

[17] c <DmW3iWiU: <fc 9 3 ft ZMfflfflK t feffl 
W1£t<Dfflfa$:^W7yX:$>2>. 

[08] c<DMwm.m.zmm$ z^y h^^ho- 

y t F 7 -C r/ffl** J: <>* F y ^>fflJ-> y > ^MfflE <t ©W 
[09 ] C©Wffl«{B(C*il»T»f5eoSEaJt«r»*yt«E> 

z>y-c&& a 

[010] c©$utai^gcc < fcs$ijtairt^?r^-rfij©7'n 

? ?0-C*-2> o 

[011] IS6©Mft«£iE?&^(Cflll>&tifc&jR 
V-UU F ?r^-r^0-C*)So 

[012] C©^JSV<JU F^^RSTSJf L-fSj^-TIE 
ffi0 te J: O*ffliJffi0-C *> i> . 

[013] C©3BRffl©*a«fiR«:^r^o f 4-0-CS, 
S. 

[0 1 4 ] ^jltb i = 0. 5©«^©F;l/t$'J:b<b7*- 
[0 1 5 ] ^jitb i = 0. 8©^T©h^:>l;b<!:7'- 
[01 6] ^jSJrbi = 1. 0<Dm&~C<DY)\s2Vc.ty'- 

y-ctbh. 

[017] %zmtb i = 1 . 25 ©t§£-c*© h ;u^tbi 7 - 
[01 8] ^iitbi =2. 0©t§-&r©h;l/^Jti7'- 

y-c$>z>. 

[019] ^IV^b F^rfilSl-rSff LWfcfBBTSA 
[02 0] ^jlib<!:7--y}i^i©M^^-r^^7-C 
[02 1] ^MittmmmL<Ditt<Dm^mtifyy 
[02 2] iiV^A h©tfcft£j£tmte J: u. ^ 

©jiiSi y >^©aa[*wf attwar**. 

[02 3] ^Sibi > l©lS^©^)SV^JUh©8i)^e 
[02 4] ^iltbi < l©fti^©#^V^;UF©Sii^jK 

[02 5] SSiJti =0. 5<Dm-&-c<D\-j\>i>&±y- 
y «t/jtk £ ©h»«c o t > r » 6 ti fell «e* y 5 

[02 6] ^iltbi = 1. 0©«^r©hJl'i'J:b£7- 
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[02 7] ^iltbi =2. 0 Om^XOYfr fit - 
[02 8] V)lt>ikr = 0. 7 TtCfc^-S^ilib.t^- 
[1329] ^ilifci =0. 5©*i-£-C©h 7>->3>« 

^xnh titc$mi£%k*m-t V =? 7 X$>& . 
[0 3 0 ] ^iltbi = 1. 0©ig^C©h7i7f a><& 

[03 1 ] ^jltbi = 2. OCDig^rcDh 7?->a>i 

[032] ^SJti =0. 5©Ji^-CCDh7*Va>^ 

[03 3 ] ^jltb i = 1 . 0©^-C©h5i7^a>^ 

[03 4 ] SMtb i = 2. 0©S^TOh7i'>'3 
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[03 5] h )it>kb±-J -vmj&toMMmZfttif 

[03 6] C<D3!MI{C»r*l»Tf§6ftfc£»b£:7 r -- 

y Ji^ib i©i^ti/77r*5. 

[03 7] h7^3>MiLog { < 1 + A) / 
( 1 - A) } ±<Dm&*^lrV ; y7XibZ><, 
[03 8] h7f-> 3 >Mi In { (1+A) / ( 1 
10 -A) } i©K^ ; Sr^-r^77-C&-So 

[03 9] aaU£i:7-'J«t#tt£©W««coi,>T©« 

5 ^m.^^y^- 

10 ^V^;Uhti« 

2 0 jSM*m^Bir^it^^«« 

25 mmm*??? 

2 7 «asffl>ru-* 
4 0 y ^u^*— 

20 4 3 i'7^a>ho-JW;l'7' 

4 6 7ia7A//<A-^ 

5 0 l^ffi;IE=i> b a-JV^JlV 

6 0 ^7 



[01 ] 



[05] 



///// 

l3 ^W .a^y jr^ ^ 



ENG 



I 



,5 15 



Mi 6 './ 



PS 



a 22 VT „ I 
23 *|T| 



^6b 



^16 



T fW3? 

3a 



LOW 



^TOP 




sins 



[06] 




OS I.O 1.5 2.0 2.3 



(16) 
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[07] 

[18] 




[02 3 ] 




Driving pulley Driven pulley 



(17) 
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[04] 



[09] 



X * - h ^) 



TH, Ndr, Ndn, V^ii^ 



S f* Ne (=Neo) * 5£ 



K • (Neo-Nea) * 



ia (^Ndr/Ndn)-; 



S 1 



S2 



S3 



S4 




[011] 



S5 



PL, Ph & 3e! 



a * (4 i ^ s 



S6 



S7 




[014] 



2.5 



s 51 m w m # 



o » - o 



05 



o 


Tin* - 38-2 N 


A 


Tin*- 76.4 N 


□ 


Tin* - 114.7 N 



OjO 0.2 a4 0.6 08 1.0 

Torque ralk> r 




Driving pulley Driven pulley 
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[HI 0] 



0) 



CD 



1 



CO 
00 



-J 




OS 


CO 






















— i 




m 



o 




16] 



1 7] 



0-5 



0.0 



o 


Hd* - 38.2 N 


A 


Tio* - 76.4 N 


a 


W = 1M.7N 



02 



0.4 06 
Toque ratio r 



0.8 



1.0 



3 ™ 



3 « 



1.0 
0J 



0.0 




o 


Tin* = 38.2 N 


A 


Tin* *s 76.4 N 


□ 


Tin** I14.7N 



OjO 



0.4 0.6 
Torque ratio r 



1.0 
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[H2 2 ] 



12 5 ] 




kteal Pitch Una! 
Driving pulley Driven pulley 




0.4 0.6 OA 

Torque rniio r 



[i26 ] 



[027] 




J 



2.5 
2.0 



0.0 



i-2.0 



0.0 




o 


150rptn 


A 


300 rpta 


n 


3000 rpni 



0.2 



0.4 0.6 
Torquo ratio f 



0.8 



1.0 
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[028] [02 9] 




[03 0 ] 




a I OX 03 OA 

Coefficient of traction X 



0-3 



132] 




[03 1 ] 




Oa 0.3 0.4 

OocfBcicm of tracdoa X 



0.5 



133 ] 




0.1 OX 03 0,4 0.5 06 
Cbcfflcfcnt of traction X 
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[134] 



[035 ] 





p-0.06 




ji-0.09 




fi-0.12 





[133 6 ] 



im3 1 ] 





0.2 0.4 0.6 o* 

Coefficient of traction 



[03 8 ] 



139] 



0.9 
0.8 
■ 0.7 



0.6 



°8. 



I y= 2.231 


r 







































O30 035 a40 

GoelDdeai of traction \ 



0.45 




4 hl02 



